Abstract
Introduction
min each side until reached an internal temperature of 74°C measured by a puncture digital 145 thermometer. Uniforms cubes were cut wrapped in aluminium foil and kept warm until sensory 146 analysis was done. The cubes were served at room temperature on three-digit coded white 147 plastic dishes. Water and unsalted toasts were provided to cleanse the palate between 148 samples. The consumers were asked to evaluate each beef sample based on aroma, taste, 149 hardness, juiciness, overall acceptability and appearance using a 9-point hedonic scale. The 150 analysis was done in three different sessions at each storage time.
152

SPME-GC-MS analysis
154
The analysis of volatile compounds in the headspace (HS) of beef sample was done as
155
described Olivares et al (2011) . Beef meat was minced with liquid nitrogen and 0.75 mg of 156 antioxidant (butylated hydroxytoluene, BHT) was added. Then five g of the minced beef meat 157 was weighted into a 10 mL headspace vial. The vial was equilibrated for 1 h in a thermoblock 158 (J.P., Selecta, Barcelona, Spain) at 37 ºC. The volatile compounds were extracted by solid 159 phase micro-extraction (SPME) using a 85 µm carboxen/polydimethylsiloxane StableFlex fibre
160
(CAR/PDMS SF, Supelco, Bellefonte, Pennsylvania, USA) for 3 h while maintaining the sample 161 at 37 ºC. The fibre was then injected in the split-less mode in a gas chromatograph (HP 7890A) 162 equipped with a HP 5975C mass selective detector (Hewlett Packard, Palo Alto, CA). The 163 released compounds were separated using a DB-624 capillary column (J & W Scientific, Agilent
164
Technologies, USA) and identified by comparison to the mass spectra from the (NIST 05) 165 library database, to linear retention index (Kovats, 1965) and using authentic standards. The 166 volatile compounds were analyzed in SIM mode and a selected m/z ion of each compound was 167 used for quantification. The headspace of each beef sample was analyzed in duplicate.
The quantification of the volatile compounds by SIFT-MS in the headspace of beef samples was carried out using the method previously described in our paper on study of volatiles 
179
mode was used to quantify specific volatile compounds (Španěl, Dryahina, and Smith, 2006;  180 Spanel and Smith, 2007) . In this mode, the analytical mass spectrometer is rapidly switched 
185
respectively. In addition, 2-butenal and 2-hexenal were analysed using as precursor ion NO + 186 and the product ions were 69 and 97+128, respectively. The known rate coefficients for the 187 analytical reactions were then used to quantify the absolute HS concentrations of the 188 compounds using the standard SIFT-MS data analysis software and the general method of 189 quantification (Španěl, Dryahina, and Smith, 2006) . Ionic diffusion and mass discrimination was
190
corrected by the SIFT-MS software according to procedure described in Smith et al. (2009) .
191
The absolute quantification was continuously verified by analyses of absolute humidity.
192
For each measurement, 5 g of beef meat was weighted into a 15 mL headspace vial, together 
224
The total intramuscular fatty acid content of meat from both suppliers was not significantly 225 different and was 2.44 and 2.45 %, respectively. However, they were different in total fatty acid saturated (SFA), monounsaturated (MUFA) and polyunsaturated fatty acids (PUFA) although the PUFA content was not significant. However, meat from supplier 1 had a lowest significant n-Nute, Richardson, Sheard, 1999) . The highest n-3 fatty acid content of meat from supplier 1 232 resulted in a lower n-6/n-3 ratio, with values similar to other studies obtained with lean beef
233
breeds (Raes et al., 2003) . The actual nutritional guidelines for meat consumption recommend 234 a n-6/n-3 ratio to be 5 or lower (Raes et al., 2003) but only supplier 1 fulfil this nutritional 235 guideline.
236
The oxidative stability of the beef samples during refrigerated storage in high oxygen MAP 
238
The oxidation values of beef steaks at day 0 of display were very low but the oxidative stability supplier 2 can be due to the PUFA content although it was not significantly different between 245 the two suppliers. However the n-6 content was significantly highest in meat from supplier 2 246 while n-3 and CLA contents were the highest in meat from supplier 1. The highest content of n-
247
6 total FAME in meat from supplier 2 can be responsible of the lowest oxidative stability as this 248 n-6 content represents almost 80% of the total PUFA content. 
269
Analysis of volatile compounds during beef refrigerated storage using SIFT-MS and SPME-
270
GC-MS.
272
The quantification of volatile compounds during refrigerated storage of beef meat in high
273
oxygen atmospheres was performed with both techniques; the conventional SPME-GC-MS and 274 the real time analytical technique SIFT-MS.
275
Twenty seven volatile compounds were analyzed by SIFT-MS (table 3) while using SPME-GC-
276
MS the compounds analyzed were 21 compounds ( 
347
Results from PCA applied to mean scores of the parameters are summarized in figure 2. The
348
PCA showed that about 94.3% of the variability was explained by two first principal 
360
However, it is important to take into account the effect of the meat microbiota on volatile 361 production. Ercolini, Ferrocino, Nasi, Ndagijimana, Vernocchi, Storia, Laghi, Mauriello,
362
Guerzoni, Villani, (2011) 
513
(PUFA), n-6 PUFA fatty acids (n-6) and n-3 PUFA fatty acids (n-3). (■) suppliers and different Table 1 . Fatty acid composition, as proportion of total FAME, of longissimus dorsi muscle depending on the supplier. e SEM: standard error of the mean, f P s : P value of supplier effect; P a : P value of refrigerated storage effect; P sxa : P value of interaction between supplier and storage effects. ***: P<0.001, **: P< 0.01, *: P<0.05, ns: P>0.05.
g Number in brackets represents the ion (m/z) used for quantification. 
